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(54) COMPILER 
(57)Abstract 

PROBLEM TO BE SOLVED: To optimize the performance at predicate code 
execution time by analyzing the relation between predicates of a predicate 
type code by handling and matching the predicate expression of the 
predicate type code and analyzing data flow characteristics of the predicate 
type code. 

SOLUTION: The compiler 200 includes an if conversion system 210 
connected to a front end 209, and also includes a predicate type code 
analysis system 220 connected to a system 210 and a schedule and 
register allocating mechanism 230 which is connected to the system 220. 
Then the system 220 is connected directly to the system 210, and receives 
a predicate type intermediate code and directly analyzes it Consequently, 
scheduling restrictions on the predicate type code are added as a comment 
to the code prior to scheduling and register allocation and the analysis can 
be made not to depend upon the control flow of an original source code. 
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[0 0 0 1] 
[0 0 0 2 1 

[?i*OgI] J5)*0<Dii"9, =r^t^-* . 5/* 7^1* 
[0 0 0 3 ] ««Hli*i^031»-r5<75^^|iBa 

h7^J:?^)WM^^^7^^fW^ 

So 

[0 0 0 4 ] #]#Oft*7&$r^n -fe j/IMi v ^MWIC 
11. x — ^(-*-ftb*»single instruction 

single dataT&oT^TflX^SrioTS I SD 

li. S-©**^ h y -A:fc£0<£-£>x-^ • * h y 
-A&£i;f&6 0 S I SD^n-fey-iMi, 

[0 0 0 5 ] ^n-t yt^l7/^7-7 h **i*D$-fr 

i/^/no^ff^ot j/-y-£ LT&kJxT^S. ^coi: 9 
f£ -f n -fe -/ iH3\ instruct i or.- level parallelOH^t^ 
££oTI LP/Dtyti:i?im6 t 1 LP^n-try 



(2) ttflB¥l 0-1 8 7 4 6 3 

5)trSfc3^£*3&tttt. «*<OaddttDWh multiply 
(*»). load(o — K)*fcttstore(iatt)OJ: 56^° 

fc^co-gfll*, ^n^7 

ye K«:i^f#ntt. -tnb»f*ii3i^j(c5ifT+5- 

[0 0 0 6 ] LfrLtifrb. ~? v. y y J± * 3 — K 05 $ (c 

[0 0 0 7 ] L. ^u^afe^HtSrSli:* 

K^fflli, *JS*<*fT*ix5*'*fc« 

iCfiC^ &§cOcompare-to-predicate/&3£'T s &<5<> 

[0 0 0 8 ] »*^HWttiS1SW»*3J:W^-Ki:tt# 

^ KtF?ifK5. HI 1(7) AIL H 1 tf5Blc** KS^o ^ 
y^C^tifiW^" K*«+. iai^Ctt. 11 

fil ^rffg-fS compare- to-predicateStSirfit^X.??^ 
[0 0 0 9 ] 
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BAH******. w*U4, S*iny/U7 0f^ • [0013] I4« t «KSSff&*#- h-T6^P-tr 

7 7-/^, ftSWJCtt, JfilSaa— K*r=> 7^102 > * ^r^l 0 0 

0 2 14, &1SS = - KSra^/W/ui-Sfc^Ott*!** KfcJ: Vj£SK«r«-jaf*aa-rS-ffia>coinpare-to-predica 

iDny/q^o^t. H2 3&»bb*»5J: 5(-. te(#&ISlfc«)ftSEft*"Ca>3. &f§M^fT£1J-#- K 

i/^^^SJSM5 2*51:^-^ • 7p-SMt^7 l *Sf§ t'i?* * <B** J".,Ti**iM SSIH^** 

A5 3^tf 0 L*»Ltttffe. f*-* ■ 7o-»«f^ • 7 7* /Hi. *****fcHi: L^Btyti 0 2 o 

fetof-^ • 7P-»«r^Anftv\ :ot«>, 14, «»*fctt**©*fT*^- K+Sfc 

- *«< rfc H3I4, |2^3y/^7l:J:or ffl4fefeic £*i£o rftli. a«tttl^SEfti 5 €-&ft 

£^f 0 B3I4. atgSa- K£=» [0014] JtlDiT, ^Ptytl02©«*t5' h 

*S«©7^a-ffettfflt58§^X^S*LT^ ^ 14. con>pare-to-predicate?g£££fr ft compare-to-pre 

So ^T, asf|S!3-KU^rt53SlSPiB^ia«fe»tfr dicate&gliif HfcfUMlg L-T , *<0*g*fcai§ U-S> 

LTi£ff = — K«H(TB#ttffi*:*iififk:+5= , >' / ' ? ^7^ * 7 7 -f/KD&i& I'i'* compare-to 

£*iSnt^5. -predicate«SS«>***4. 2 OGD&lg t' ^ l-S* & 

[0010] i?Ck&X m % So 

[KJK£Sife*"5 *«SwioO»«li, [0 0 15] ##¥3<7) 1 o<7>3lft««fc*3^-C\ T^i? 

££1§£J3- K03V/**/l'££S{fc"t"6w * ytlO 2 U J: oT^tf^KS compare- to- predicated 

-ttSC^-C&So **floeUSUW»«l4, 3*1SS = — PI. P2=crapp <dl> <d2> (rl <cond> r2) if q 

Sa^^fcHflftfiitftS. a? • pl£J:t/p2fi. JSm^^'^^Ktt^ 

«L. *nicJ:or3y/^7*4aKBa«S:«fflUr, • <dl>^i:U ! <d2>f4, Jt»«»fcM^67^a 

[0011] *«S©aS»a3" K • = WW7li*&« f*(uh ^tto^(c), SWORWfciWJANDta) 

£ oT h^r-^ * 7P-^tt$:J)frt^r ox^lcfc ot^^ tt£i§#^- K(n)*s £tfffS£^ 

. 7P-#tff$'*TA££tr. **5BI4, Rd. & -K(c)£»o. 

|§§J=r- Kfe = WW/l'f 6 a 5<7>£:tf>CD££I§£ 40 • *rl <cond> r2*I4, ^»05fcfc«£rJBSt"5. M*. 

tta»K£»»**l4. «BS <cond>li. *<"U<M0. •='(«L 

^ttWafSMffJ-Ba+SraftUia^+saBfigS^f- • q!4. fcfc«ja£ffc§8i" SiSKi^** • k-c 

qli#- Ki*i§fc LTttia+6* s . **U4fcfct*i* 

[0012] £-7-**** Lt»^B§asn5fim-fc5. 

USS^ttOJgffil ##9}0H^< 03&'03t»Jgffi*:lft ytlO 2 l4conpare-to-predicate«»tcH LrJiEEA 

(7>^il^t$^f S 0 L*>Lfctf 6>, **!HI4ttffl*ix5 [0 0 16] ^Isg/^fTli. T'p-feytM 0 2±T-gr< 
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M 3-KO&^;6*lo<7)&f§&1§o&f§M££ft, 
&%§&%r&&mthtz#> 1 &<7)compare-to-predicate& 

K*i6HD*nscfc«:*wc-r6. i fsn^pt^a 

ft £1g&z> <fc o r *rus <t -t 5 r. a* r* * 5 
-%WiX'hZ>. H5tt. i§# (normal) *3 jLtWSSSteonipleni 
ent) OR^e» KKfctf fi&*«=*5 J; tHfeJUO R7^i/a 

£ixT^£)<0£££-t--St§£ l b&** @5A>bfo*>5 

KiBilt LTtaa-t-sa*. *ni*> &»* 
l^A^^vKi: LTB«snftttfttffce>ft 

[0017] H4(c^Sn5**W«>io^3tl6fl?»(c 
*3^t\ a yfa — ^ - *>xf-u* l o on y^-;u 

•nyea^^, / — h ' '*y =» X, A 

#Jx.i£, 3 v t*A-^ • i/**ru loon * 

[0018] yntylM02 10 1 tCteffi-t- 

(CfltfeS. ^H04 10 1 U ASIW 

£i*fr££iet&-f 6. **y i o 4ii, a/ro^ 

10411, R AM^»«fi> * y c j; o r SftSiX 
So ^HO 4 0>*Jfett, RAM, ROM, tt 

[0019) nyi^a-^' i/TsT-l* 1 0 0 |S % 

I 0 7 :/n^7-M±. ^P-feylM 

0 2(C£oTim ^P"tytl0 2l:J:or*{T 
SiiSfinlc^^-y 1 0 4lc^r>va- K2ix5#S#* 

[0 0 2 0] r^^'/t/'f l 2 111 3>e > ^-^ • \y 

*tu \ o o w^.— ^ts«£#^i-6fctf>'<* ioi 
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2 2J&*'<* 1 0 1 WRttSJxS. ny^-^.^r 

— y/HHfSSIfii 2 3T#>S. ^yt'W-W^ 
l o 0lc£«>fc*x5^teteo*>5fc5 io<DRfili, ^ 

— K • a tr-KBi 2 4T*>S. A-K*3tf-8fil 

i o o-c{£/8£*x£ 0 

10 [0 0 2 1 ] nye^-^' ^7^1 0 0 11 

<&<7>J5]22&@1 2 6££tr 0 ^OJ; pftffi^SSl 2 6 

ij 7 • ^ ^ h?-^) 3 ^^- 7, ^r-T^, CD-R 
OMK^Y^ftifSr^tfo 3^W-^7i»10 
0H ±j$£ftfc^*-*v h<m*< oA>Sr^tfri 
fc<»fM-3»fr<>fc5. H4tt, ^^-^-^ 
7- u 1 0 0 (7)S^3>7jf— hot^< oi>^ LTfi 

[0 0 2 2 ] 3Vtf^— ^ * ^fAl 0 Oil. 
(B 6 ?7 ^ g3^>f 7 2 0 0 

ff£4x, K2 0 2*-«iBS«« = - H2 0 2C 

awM^tS, aw^yu£;h,fcas§S!««3- K2 
0 2 11, *gfiK»R«i 0 7i::KS£jh,5. ^ 

f§Sim^3- K2 0 2^ct yiM 0 2tcJ:or^fT 
Six-5-<^P^, i£iSa««=»- K2 0 214. 
J(? 1 0 ^Sc^oT^'-ey 1 0 4H*S*>&4*i6 0 

[0 0 2 3] py/^72 0 0li, if(7?J:?ftSIE^3 

y/^/u.ro^7Art)i:t\ K 2 

01^7*-h7V«yn^7; V^#l§-C**»ixT^ 
JXli, ay/U72 0 0li7^-F7^'='y^^7T' 
Jg*& = -K2 0 l^C^B^^^fli^ 
ixTt^ixIi*, 3^>f 7 2 0 oilcyn/7 ^>^lr!§ 

[0 0 2 4 ] 3y/^ 72 0 0ll 5fei% Btt 3 "H2 
0 1 (W^lfBl AOJHfts- K)«r3fiiSS = - K (Wt 

h + S^ci-fey* 1 0 2lC^-r-5^(f D «ffif§S«i^ 
3— K Sfc*. 3W^72 0 0fi, 3£l§gi3 

- » *f (c ^ 0 A ix ft *i li* ft h ft ^„ 
[0 0 2 5] 1 oo^»}:So-C, =w< 

^7 20 011 =1 >/<-<^*ixoo*>S»liS3"- KM 

^7 20 0(-^omtT*ix5a5©R^"-^ * ^ p " 
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aa- Kic#tTi^2m£i-i6co-t\ *y ^t^o^ 

g^oio^iM«^y/^7 2 0 0O»$r« 

[0 0 2 6] 7*-^ • 7n-#&14, &gOffa£><iItf>7 
0-{ctt^-|-*^{£T-fc£ o «£I4. ffl»7*-*5j:tf /<? 

14, 7P-fc]?Mt*ibor, CKI4, io<7>$gl::J: 

[0 0 2 7 ] J; "[?£ft#JtC&^fttf. 
14. »lfa»— K^.*5rt6co3pare-to-predicate*SL* #5 

^T»fcS(i-<cb%p}a<SCT-fcix«^-rq^Sr-*>5)i:t^ 

7 2 0 0<7)4£i£l4. H7 75MH2 7 £r#jgL 

[0 0 2 8 ] H7I4, H6©3y/^7 2 0 0OB»J!t 

-<7 2 0 0I4, 3y/W72 0 0O7P>hxyK20 
9Cl««Lfci f »,^fA2 1 0££tr 0 
7 2 0 014, i f ffift->^ri*2 1 0(C»ISLfc 

»SS=»-- K£#rv'*7 l A 2 2 0, &J:0\ i^ISS^- 
K^rrv-^x^ 2 2 0 l£«&Ufc**v f a — 7*3j;tf u 

2 3 014, I L P*^:*-y >^£IifT+6r:£j5*-C 
£ 5 3 WW 7^t x *»<f SSESao^^^a — 7*5^0*1^ 

5. 
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[00291 7n>hx>K20 914, = — K 2 0 
KB5)*£tf»0, toBifea— K2 0 1 **H8=i- 
K^ffft-TS. KI4i f»^f^2iol: 

SES*i5. i f«^7^2 1 014, K&co^ftT-^ 

ff^^A 2 2 oti^ortoa^ns. »t§a=»-H£ 
tfrv^r^ 2 2 014, «Kfi«pM3- K«r*aaLr*<o 

*sais=»- Ktcaft-j-sBi r sea^^A 2 i oa?« 

A 2 2 0I4, ttffiL^jSf5H(8S:tt^ LT, 

ITWOtSo »f§S=»-K£ 
ff^f^ 2 2 0(4, ILP^^i/a-l)y^:ior 

isa+M*- km**. ttRWtana^pfla- ki4. 
£f? 3 ^^ — 7*5 J^i'v?*^] d ^ra#f 2 
«2 3 0(4, SE*u«#teTM L P y >/*3j; 

[0030] ftsw^ssfe^u-c, ^gsa=- K»«f->^ 

TA2 2 0I4, J£7ir >y7<H^*;KT^fci*)£&* 

[0031] #$gf£o iooa*Bcaor, &f§a 

3-KM^rA2 2 011 i f»^f^2 10 

{ca:*«ttLra!Ha*BB3- K*fi»t*s, ass* 
- k^^t^2 2 o^xEfaa^w^- Kic5tf ur'a: 

fcMffJ4#lS*£nfcv\ CO£?(cLT, (i)»RS 

^■JvHBt&a- K<D*]»7»-fc.ft#Lfc^r fctf^Sfe 
#^«*.5t. »Srl4* y S^HRte*- K*3 

138 14. 07^*1113 - K»Sf^7i»2 2 0 
[0 0 3 2 ] a8 0KS^fiS«-fflllS:* : F3S<S'**5. 

mm 7 p -s^i^ iots^ns. 
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2. *fT*£ : P**E£ns»BpfcB8-r&3*tT*£ 

13, »BpMS«r«9§T bn£ h u-**)*£-C*> 
So Iffh^ *Ii, »B^n y^oJifT^M, »RS 

+ 5fc*t)*i*«r«ffl + 5 ft »BpO«£\ p|i, v^fcS 
&!§ P ic&s ir t uawa&^crfcfcfePE 0 

3. /^-fr>3 y • ^77 : /^-7>f i'a V • ^57 
13, -toy- KA^fT**Sr*L. fc 

*iSL<®^7 7-e*>5. AfrWUti, ^Wv^Artf^n 
ttfct>o£« iyi?li(¥-/<~^$'a V 

4. 3*b»«: a5B*aw, sMT*-&£«m-t-sta#w 
*ai?*>s. &f§^m^g*ftfs^-i3, fl^oam-Ba 

•fJRSna. 

[0 0 3 3 J 08(C;^£;h,£cfc 5 Ma = -K»«f 
v^T*2 2 013, £X«#3 0 1 , «»«ft«3 0 3, 
aBBR^*^ A3 0 ^cfctfx-* • 7 
^fA3 0Z*ttf a iSftffSOlli, i f«ftS" 
^7^210 (12 7>j&>fea*BS*«|3-- K*:S*t6S J: 

5«-«tt*ti5o *3E««3 0ili. y^^-yfc* 

Vl/^^»9it««2 3 OiC^M-TS^-^ • ?n 
-M^7^3 0 2CM^$o ««««3 0 3li 
* fcj£S««3 0 1 ^«IBEL-C^5. ^ISffiS^rA 
3 0 4M, #Sf&#.t??3 0 3*3*^7*-* ■ 7*-%$tV 
'/^7A3 0 2(C«ttLT^S. 

[0 0 3 4 ] lo©H*jei«tC*5^T, 3ffii§Sl = -K» 
(f^fA 2 2 0(D*8/&^3i3 01^^ 3 0 4C0&* 
13, V7h^7^ici;oril^n^ ft»«Jlc 
13, MBS^- h'»tr^fA2 2 0O«ja«5(5 3 0 1 
35^ 3 0 4 <0** Sfclit^< 0*M*±. ^— K 0 x7*fc 

ii77"^C'^r^iaor^M6C(!:t)r:l5 e 
[0 0 3 5 ] t$«i301li. 3- K{c*3»t5at§ra 

fiJUfftKUSli. 1 OtDcompare-to-predicatef&gtCjlo 

fi^x.5i, SBrWB3«li*cEpp , 'i*Ka5»b* 
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Bl*>C*>t>«JSSn*J:5M. a!Kp*3J:tfqa>KoK 
{&(mi3>l3q££vMc$T-*>S£^ 5H«)li, SBrft 

«(W*.(«rt sfiE^M5R-<\ q=r+sfc^5BB«)l3SBf 

[0 0 3 6] &1tlt>. *SSi3 0 
/O Hi, tcT, aBSa-K*:a«Lfc»W*»-OW5 

fled, 3 0 H3^<n^5C^*a31Lr, 2 

[0 0 3 7 J B9l:^K, :/n-tr*l3*T:x:/330 

^7y^3 3il:*5^r. B 8 
3 0 llia*Bfi*«|3- KSrSttSlS. ^7^3 3 2 
tc^^T, t!ii3 0 1tt3-Ki:»-«>@Sa*« 

£0 IMWUo r ^^:^read-inodify-writeJ?g*M^(C©#^ 
aiS* 01 013. *-@««&»*&W^1-*r~:/^ 
B 1 oi»bk»i»5J: 3&*3zl5Bffili, &B 

[0038] ^7^ 3 3 3 lC*5^r. *3S«*3 0 1 
(3=i- 0£T»5tU©#5S&static si 

ngle assignment^3C^^^or^TS S Afl^tl* 

**««3 0 Ilia— Kfcfctf lW 
$:^It6 a Witt. «ftta*W*t>=»-Ka>*-e£» 

^n^i:t-ni3, *ae«*3oiii, *s«stw«»t 

©*W«r«A.S(OTA.«tK t2. t3te^^a^.5)o 
ttteiittos^fl-rt tWiixS. {ii(75§^#ti^llfT*f. 

«-ffiJ»(cBfliS<3»*bn5*!>>^3&*«ffl$n 
So ^^li*SE*«^IIS(-*t»*n, ^^coil^ 
WtefflKfc^TJSx.^*: irgffi^lx^ ^7^33 

4ic*5t^r, *iE««3oiii, wfts sA»^:oa?is 

(3, !(a<b)r-*6o w^a-g-, !!3S^^^**fSo IE 

ffl^rtta+S^t 35^16^:45. *SE«»3 0 

1(3, ffl*S SAJI55CWjEfift«iia3- K&t'-^ • 
7o-Mt^TA3 0 2 (gj8)ICi^So Bl 1 1 

13. m\ <Dc<D'&mm*- KoffiftsniE^tsnfcHS 

5(? 0«pliB»^BT-fc5o KolOJH^tFrOBB, 
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[0 0 3 9 ] m&$ S A^5C(c*5(^63- KO«fiS» 
v**Br4& IT, 3 0 l I4*5S* 

^tlli^r 3 5lC*5^r*aE«*3 o in 

[0 0 4 0] • r — 7VH4, :w7i-X^)|!g 

S T b tl 5 y - * *5 J: ViSBE*K *s 5 ai§* 

wr-Bo^iCHflisrise-rs. 1 sbsmv - k 
ti. in^y^sn5»oa5Hfe«tp. tfc»*Wtt«* 

14, ttlKftfrSrjE^LaiS^^VKSrE-B-J&itt* 
&HZZ.t iaor, «*8£ix6. 

[ 0 0 4 1 J ££tttit 3 0 1 14, lookup_AND_string/L- 
— f- ^ , scan^ops^— J; 0 s lookup_0R_st ri ng^U— 

f ^4rHfrt 5 ^i:l:J:oTSS A^stoa - K^rill 
t5o gi l 2*3*U<B l 314, B@f?M«£»ffiV5fc# 

[ 0 0 4 2 J p< 4 V • yl^— ^■^ttscan.ops'Cfcor . i& 
IS^o j/ ^ IC&tfScompare-to-predicate^KlC^LT 
jg LB&f£+<5. 5iiS"f Scompare-to-predicatefS® 
SIC, fc««»:&S:fcJ:tf#- K&igjft*. 

-<Daa*:*fc+^ h y v^iciE&fb^ns. iooku P jv 

ND_st ri ng& <fc U< lookup_0R_st r 1 ng/U*— 7" ^ 14 , &^f$ 
^o^tt^o r Mcompare-to-predicate^^L^*b O^r— Sr-t 

n^nfeit^o s*o^-f-vi4. it^rs^ic^or 

> h y *rii*Df5Ci:coJB*^ LT, £rLi^-r-f^ 

[ 0 0 4 3 ] Hi 2*3 &Xfm 1 3 w^-fy^M L 
r, 01 l n^^ix^s- K*»b^oj:5»c»0rWB9« 
Wt»TU*1\ jESftSti5tk«« 
SfeJiVB'ir^SJxS^ItttjRStftoHi KOa-KS: 

p = ! (a < b) * true 
q = (a < b) * true 
tl = ! (a < b) * true 
t2 * tl + !(c=d) * q 
s = ! (c=d) • q 
r = ! (c=d) • q 
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ff*a*>E**«rffc*+S. 

• p * !(a < b) • true. r. *U4p= ! (a < b) • liijfiffi 

■ £ix5. fry y7<nffl s *33:fc J: V*Otef5#|aJB 
r— -7MC&m£ti(& 1 4 OA#BB), T-f>3>' 

• q =(a < b) • true. Cftl4, q=(a < b) * i|:gjgjf 
*L. JESCq=3SC<fi«*ixS. 

70 TtisaU : E#3fcM LT V-** y * h (Cq 4:56*0+ 

So 

• tl = !(a<b) 'true. Ctll4tl =2lc&8§ £ix6 0 7 
P iss> : E*2(cB8LTy-^* y* HctltifiAQ-t- 

• t2 = tl + !(c=d) *q 0 Cftl4t2=2+! (c=d) * 3iC$SfG 

fry?Ty?<Offl, *!(c =d) • 3*:fc Jirj^^M 
SEM«=CI4, ^-r>a • ^/HcjfiAD$4x(Hi 4<o 

20 ^/ujcffe&IlSixfla l 4 0B#SS), *—7-4 >3 VBB« 
6-2|4^£ii^^n5o ^tui4s=5(cfitt+ i^T'# 

r^ >H v :E#5UBaLr y-^*y^ Mcs«:ii*D-r 

• r=!(c=d)-q 0 ^;hJ4r=4i;:ffiffl-f SCfctft 1 **. 

v-3 V : Ef4l:RllTy-^4 y ^ hlCr^il^D-r 

t*-< v'a vH(8d ? Hi Slc^StiT^^S. Ciif?o 
JC? HWJ4. I=2l3, 3=415*5^^6=214^^6. 

[0 04 4 ] H8lCH5t, *SE««301I4, SfSfi 

«*:*»«* 3 0 3 3 0 3 J4S.S«Ba 

^^t5li:iaoT=i» K<D*«ftM«£*3E-#* 
5o ffil^tt, I- P|Q*5J:W=R|stv^5l»«A«te*'ix 
(4\ p?irfe«tO e sWr39*i:i:^(C3lf-CfcSCi:€:!Sffi-r 

3>^77*S**t5:tiaoT, *K««3 0 
^ 3 tt*5£«BJ«£*S-*-5. H 1 6 14, 3 0 3 

ivW^>3 V • ^77^SL^t6yD^^tr 

[0 04 5] Hi 6lC*5^T. yn-t^|4^r ^^3 7 
OA^b^^Sc X?y?3 7 1 n*5t^T, ^11^^3 0 
3 14^-r -f^a^y^hii^ »*TJ8f »59»* 
St^fe^o ^7^3 7 2IC*5^T, «tlSttfil3 0 3 
14, fistRofcSWWBS**^- K*54:^^?/^i: IT 
m(c^m+* r iaor«/^7 -f v- a x • 
74 00^n. 0l8WAi4, 1=P|Q, 0=RiS*5 J: 
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*>fc«R»«3 0 3^lfcM^-7^>3>- if 
774 0 0^t. Hi 8WA*»fe«»T*SJ:5l^ 

[0 0 4 6] *r 7 3lC*H*T, ttjBa«3 0 3 

r ^ v"a ^ • /77^^$fSf:Jt>, t^to;- K 

£>5o «K«W*3 0 3H TIBOJ: 5<e^-f-^*rjltT 
tSCttaot^r-fv'a > ■ ^77^^t 

t. L£/<-T-r s >3 V • ^7 70^- h • / — K*>£>$IJ 

2. L<D#/< — r -f iX3 >Srp*m|n& It % r > 

hJ&>feSJirC#£. 

o/-K*£*iK-frtf). *lttftMft^£3c-f fctf>7 - 
FrSr/u- hi-TS^-^^^a V • * 7 y y * flsja 

[0 0 4 7 ] HI TO^-fytiWfi-CStitt 

[0 0 4 8 ] itS^n-t^^^nr^^^lC^or, *$ 
£g#&t8 3 0 311 Hi 8 0>A*5*»W'* — ?W v'a V • ^ 
774 0 0£(H 1 8(DB?)^-7r>3 V • ^77 

4 l otSSj«$-£6a w :r*. 0 i 8 (DA<DWM^-y" 

ji/aV • ^774 0 0 5- irlC^oT, #l£g 

M3 0 3 I* % /- vmts - K 1 *»6>5J»-f 
T'£ftt^, Jfcoffcgfc/- KP*3JH/Rli(QS:fi6Lr) 

fc, «j6»«3 o 3lit»y- Kii*^p*jj:VRo« 

ltcM + ST2«tt^tt«*^(+*b*)l-T2)fi. (l-R)-P 
i; LTIr* *ti5(JtaM(cHrS/- KNOffl 
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T\ 1-R=P+ST&5) 0 ^ot, 1-T2=(1-R)-P=(P+S)-P= 

<p-p)+s=s-efc£ tt ^ot, i=T2|s-c#?i 0 

4 fa >(+**3fel=T2|S)3ft«ek(C^7 7Ui6^D*n, '< 
-7-f'>3 y • ^774 1 0(01 8B)^Mt5o * 
7^7*37 4 Mfclf*t\ JEjaLfc/*— f-f a V ■ ^7 
7^&!§S£v'*7 1 A 3 0 4 (H8)U:EtS**l£. 7^ 
-tr^li^r 5/7*3 7 5 r-^Tt5 B BUOBO/^f 
JO r>3>-^774 l 0 3$>b^g-?£5 J: 5U. ftKp 

[0 0 4 9] 0 8lCJ!SftH a?HfflS^r^3 0 4li 
f— ^ • 7 p-W^^/A 3 0 2{C>f >^-7 = 
»RHa*^^^A3 0 4tt, *SS««3 0 3. 
A'bawaS^-f-f 5/ a > - /77&f5tSU * 
<7V< — 5/ a V • ^77M LT. y"— ^ - 7d» 
»ff*^7A 3 0 2jft*fcOfffl£(CllI3f-*-5. 
' 7D-##f-y-y*>*7 L A3 0 2 tt, SSAJ^OftiS 

3 0 2I4. (Dn^K^-^feM, (2)±TtW*(I 

7A3 0 2H »jcs-*-5.EB^3-r^ K^aiffia^^^r 
a 3 o 4tc^5^t laor, = -k*>»i§m«u:bw- 

ftK, MI§BP.#>'^7 1 ^ 3 0 4li, 

2 3ii ai§s*^7-A3 o 4 fcK-r as* 

^7A3 0 4I1 SP.SiO^-frd^afCAS^tt-efcS 
*», -r--^ • 7d— ^Ifrf-y^^r A3 0 2(zii^ai' 

[0 0 5 0] Wili, 7-2 - yn-fttixVJi/XT-l* 

3 0 2#3- KW»SgpfcJ:0«q|CffiS5B*, ^^7 
A 3 0 2li, ieKp^iliSqoas^'&rAS^g^Srfe) 
6^H^^>6 0 ^O^i^, t7*v'^7A3 0 2ll is_d 

^ isjoint(p, q)^5 £</is_si;bset(p, q) BBS =• ^ V K&i* 

i§ig^7^3 0 4i:jttLrtut tt ^(c aiifiag^ 

^7A3 0 4 fifiSS<D4/f^a"e*>5*»tt"C*>Sj5>S:» 
[0 0 5 1 ] -r-^ - 7P— fttfr-S-i/v'^T 1 A3 0 2*» 

• true.exprO : *fTO^(*^S:»+»liafa. 

• false.exprO : SSffO**^**"*-^ 
wiX^<7)2 1<D=i~?.> Kli . (^a^O)^— ^ • 7D- . 

h/ua>a?K^aSrHW<£T r 7*/u Hl:n)»flit6 
5» Wx-tf. *#tt»«rU*5^r-, *>-b 
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• lub_sum(p, f);PU(£ ( 'T'&SJ: 5 A^&vjv c 

- glb_sura(p, ?):PUf 2 e ' T»fcS J; 5 4ft* e ' • 

Jc*5«t5»tt«r±ja-»-5fc«)^ttffiS^5. ft/h±Ht 
ft*T»fi<0BB<0»«l*. • 7n-HJH 

mmtm&^ftx'h $ , *«^M:iub_sum(p, 

f)*ttfflltt+pt!HEt5. r-^TOH&j ffljs 
r.fl>J:5M. glb_sura(p, « 

• lub_diff(p, f ) : f rpC € 'r-fcSJ: ?&ft/hf 

• glb_dlff(p, e ) : f -p2 « '-CfcS J: 5ftft*f 

ii, s»<os:infc, 3?8f -p(cj:ors$jx5j«T<oqi 

*«Htilub.diff( Pi f -p«r«-»"*-S. 

■ is_disjoint(p, t ) : PO t=0T'tolffit^5, C 

Mil*. 2o^S(:oPt, -^tfte*^* 

btft<c5 fta # tew o s r bti4*tntf* h 4 

v^)o ffi*x^a?Bp©T-C3e**ix5#^>' h(C*5V>T 

is joint (p, c )^^ffiLr^S^tl5o 

■ i s.subset (p, f ) : P# f ic J: o T £ * kl h £fT*fr 
<nWA$k$X'foM$Mx*>Z> 0 ^(0^>KI1 if— K 

[oo5 2i atisaosftfi, «/r«r>ais^iai-sis 

-dnf) £ LT*Dbnr^S<i>v«>IE-g-o?tta*p?C«!l|ifi-*- 
1 tf* h«:fto(t/j;t3tb^-fr^3> • ^ 
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[0 0 5 3 ] Hi 9<0Att, E^^roBjonasifctt 
»Sft*3 J: tfifilSSS (SB * ixfc i-dnfjg*) 

»££*iiTv*6 J: 5 fc/*-^ -* fa >^ait5:i: 

tf, Pfc*tfQttfflil«;:*b5fciE5eS*i,5. 
[0 0 5 4 ] @2 oK«3»**ia«&tt*-r SfB^A— 

§B»«^Ba«li. £SE:fcJ:t;¥?&£i2 

[oo55] aaiii. *-e#*a$£*«ic»?pi-s 

reduce/u— f-^*fT*ix5. - *r L^fS 

So 

[0056] m2 2%>&x*m2z\$, E^p «:afs*m 
s„ ia-§-p^^mu^^Tia^Q<7)^^^t?^5P#, q 

(c*f+5P(75rt^1i*'frTQ^B^»^5wi:<cJ:or, 
Q-P^H-3S$il5. ^ixft0 2 3COAOapprox_diff^— 

30 ^vtcj:or^tf ^ns. *atw*3^rpaiQt*ii53» 
**+fc*t>5eSl«-Jld*^Si:$i'i, nlxtt, ^22^8 

Orel.cmpl^— f-VIC J:oTtf fc>^5. *-&*©V^»4 

j:trQoft^*aifea<zH+5P««^sft-frtt. 023 

O B W f i n d _ 1 c a / f* > i o X ifi ffii S ix <5 • 
[0 0 5 7 ] Si8ICMoT, v"-^ • 7n-^y^ 
A 3 0 2 364, aBSfttTj/ h-<^ h^»«r*KffL 

Sc «^<^ h^Brt. h"crt*<, &i§3c 

^'^5^, t«d?-f > Kcfcit SPioi-^T^HfTtc 
5tf c-. ^77Wio<75#-f ^Kc*5W5«M4*ttaat+6 
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[0 0 5 8 ] y h-^ h^Mrtt. 7d-» 

^^(D7D.-SSIt«:*t. R*o<7>S9, lotf>4W 
-ttxtf, SftxiifflSLXci- • ??7<d*<dx<{> htc 

[ 0 0 5 9] »IIS«4SI4»«rl;*5^t, 

[0060] «£Etc:fc^T, E'iia»<oittiW(D»a«r^ 
ttffl**S + 5. x£>ttfflfi, W*.li(lub„sumt«ffl-r 

£oT#- K£it&xa>5£ltH «;tl*(lub_diff*ttfl! 

M¥riz#^Xx<n±ft&i:ti:m't'Z. a*f§r*c 
HSii68Eftyi05E»^*3V^r, xd«aKrO)T"C±#L 
-o\ftil +fcfcfeE + x nR*oftfctf. yttx***-*- 
5. ^FWii. is_disjoint/u-^>-£te/8LT&g£n 
So Idisjte ls_d is joint /u-tyoi^^^f, 
[0 0 6 1 ] B25li. HI 103- Ko— ffilcMLT 
g] 8 cox-^ • »#rih^s/^ri» 3 0 2l:J;oT 

tlW^5. 12 511 IBi»ft:i:W^wfc*!>, 011 
co 3- KwK»xJi||a-rs»«r^o-fe^>Sitt*-^Lrt^ 

So 

[ 0 0 6 2] *«»(C»tS + SCEN, KILLfc «fct/TESTH 

«£fl ^a^yAOt^yhtfcttSr- 
* • 7u-{fc<oV>-f D ^£fT5MiSTESTB6S*J* 
^ ###«t;:*3<^T , TESTHtt^jSC^igf^-^ft 

[ 0 0 6 3] 02 5rt>bb7>>6£ 5 (c. r f — 9 - V 
/ufcjLtfttffl'** h^**K»xtc#LTfflS£Jx5. # 
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VttfflSCHLCEN. KILL*5j:VTESTttaB3*{S4, S 5 . S 9 

[0 0 6 4 ] S£S 4 iC*3^T\ GEN. KILU3 J: tfTEST** 

^T^-*^ h^ft(t^b^)D[S 4j S S , S 9 ]=fals 
ri-CfcSWf, TESTIS***^ Six 3. KILLto&H 7* 
• ^ hyKDtfO+^ro^*^^ hiMfcB#«(f 
70 alse^SSTfcSfcJlajBrrS. ro#j&-C\ S 4 ^ h 
M-f ttb%D[S4])lcBa-f 57*-^ h/uffiB*5p|- 
WLt^GEN&SttftSrfS^ «rL^ttfti<S 4 lw 

[0 0 6 5] S5«Kt-*5^"Cli, GEN, KILL*5 Jzt/TEST 
ttfi(+4b*>D[S 4 ])^Pr-*>l9 , S 5 :*3j;U<S9<&**UM 

[0 0 6 6] fflflLS 9 IC*5V^r, KILLteSfttD[S 4 ]^P-C*> 
>1 [S 5 ]ttR"Cfct>, D[S 9 ]li«w**r-*6i:*iJ»f-r 

fc6fc«»r*-6. TEST&3IH S 4 *5 J: VS9**«>Bi-tte 
flpi4d«35ct^*«J»f+S. TEST&aii, S 5 *5J:tFS9 

Jt? [0 0 6 7 ] tRKSiiliKaxlcB8-r5«ffl*aSr-*S<7) 
ffl^<^ h^&B^T2"Cfc5i:*iJWr-f5. TESTteSli, S 4 

t^mi-Z* TESTttSli. Sg^^^Sn^^OF^ 

[0 0 6 8 ] e^iw, ^-^{6£»|4ott«^3- Klc^oit 
bix, SC*x(cB8-rS(H2 6W)ffiJRW^WJi»7ci^ . 

[0 0 6 9] H26*5J:VH2 7j&»bb*»-6J:5U. S 4 
ix6o JSftirLt, IP! = - KfcMLT, ^*ft^T'l^ 

[0070] e^jt, *&m&tom0>gtemi&$:#mLx 
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[0071] M4 LT&<0£ 5 fc*tt«l» 

(1) aBHs — Kfc=» V/^/U-f SaWW 7f&o 

ic* 9 aiiSa- KOf-^ • 7o-»ltS:»Srt6f 70 
— * * 7* — ##fv'*r £tfi:i£3VW 7. 

(2) as§s=- KoaiiHff,*ia«i-5a?HB^>'^ 

v- * f- A ^ coa§§ * r A S&£ L T a?§£i - 
KO&fi&mfc&S® 5 :tRI6fcft5» -LIB (1) 

(3) ±fB-r-^ • 7D»M^7^i\ &i§^£ 

(4) JiEx — * • 7n-M^r^\ Slnww 

±E (4) (cI24eo3 v/W 7. 
[0 0 7 2 ] (6) atlH="- K* = WW^tS^y 
7^cfcv^r^$i^5^!§^^^^^t 1 ^oT, 

(7) ^HSa-KwSWWiSilBSlSSrftS-rSj&aEW 
*JEl£«B*.6_LE (6) ^ia«<7>af§sjfi»«f« 

d ir»« i:8«t6Sft»* t . mm* 

fc. ±E (7) Wfc«*>aHKJS##r««. 

£tfM£&f§£#ffi^5, ±ib (8) icEia^afiEfS 
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3V«^77^lt, Ii:^-fr>9^'^77 

ajfeatf^ja-rsc tiaotB^-fr^a v * ^7 
y its (7) icia«^arestt;»8r« 

[0 0 7 3 ] (11) ±Ea53SS8^^rAis. .ans 

3- k^)» io»i§a*»iBS3- K<z>»2oaiiii> 

77^It5l2(7)^^t5/hi, -bE 
(7) KE«oaKS*S#*r««. 
(12) iiEail.ss^-v'*^^ afilSla- KmJBl. 

«a»fcSL3KfcfcJrE^a'<-T.tf ->a > ^77^: 
^It5^4 O^^-tr yht, **tP, ±E (11) 

(i 3) JiEx-^ • 7P-M^r^A\ ^3 
- K£fi*!>aisei = - Kcox-^ • 7d»^MM 

at § Ktt h l r its a i§ gas * ? a k & £ £ f? 5 , 

JbK (6) JcE«oaiSSJtS»«f«*o 

( i 4) jiE-r— * - 7P-M^f^i\ areas 

aiSStf»«r«*. 
[0 0 7 4 ] (15) aigfia-KtaWM/i'tSa 

»«f«:ff 7^r-^or t area a- K^aiifciva 
Bs-^f A^baisaa- K<DaiB*5J:t/ai3*ai- 

(l 6) ifilBftotem^iErt^d^oSimW-eiDSJ:?^ 

u^^ib. iEausfonsaissa- Koaissa^) 

JB*«:S(H<td-tt:S^^s/^«:3!^tP. ±E (l 5) 

(i 7) ±EaHa=-KUJbE»ff$nfc^-^ • y 
n-*Hs£tt«4 Lrttio-rs^r s'^iieu^tf, ± 

15 (15) (cEftoaSSlSx-^ • 7n-#*r#ifc. 
(18) J:Eai§S = — K03>/^-fyuj6**iS{iS*ixS 
J; 7 i^, JiEffiJR^o^biixfcaBa- K^^^v>^- 
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/uLu^;**M0»Ti-6;*Ty7£Xlcfitr, ±te 
(17) iwlEIBwaHSiSx-^ • 7n-#tFr2ffe, 
[0 0 7 51 (1 9) «Bfi = - K^^W^^fi^ 

\z Zki h tH» (c Hi" * IB£tffTfc>*L S J: 5 lc 5 * r 5, 

fcfitf»Ra*- K#»#te. 
(2 0) i:Ea0fWH«S:*Si-5^r3/^3ft^ JblE« 

LfciSB=»- K££gf 5r tic* »J i!aSBf«JB8«*r 
ftfci-S^j'^SrSlcStr, -Lie (19) icf5&<7) 

(2 1) ±E**WBa«*:8feSi-5^^y/^, ±1E« 

^-^ h . Kfc^i-sm-^aftay- 

Sr^jatS-frS^^s/^i:, £S(c£ip_bSa < l 9) £|S 

(2 2) ±IE.«SSr^Tffil-i-5^r 
¥<n% i wa$Brt ? MBfl=* — Kof 2 <r>'&mtK^[zm 
X'^S^^iStSi-SfcfeiEfe/a^— r -f v • 

BtfiSBSS = - KWS 2 «5*fi<z>*5#*£*> £ fl>5*»«r 
ftS+Sfc * JblBSfiJi'*— f r>3>-^77 SrfcSEi* 
S^rs^i:, i&BS=»- 1 (oaKSriSRSa- 

StrJiIE (19) fcKfctDitfifia-KiMftfB:.. 
[0 0 7 6] 

[01] Alitt*So^D/5i* • =f~K£^U Bli 

Id 2] ft*8«oi£B8! = -- k • 3 v/^ ^fc^-f^ 

[S3] B2way/^7i:i:or3y/U;^iifc$ 
O0 l c^&BS^- K&*i-H£"C*>5. 
[114] arfiaslffSr^^-hi-sya-fey^Srgtra 
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[05] H4 07 r n-fey*»it«9[»03BfT»ff«r*i- 
[0 6] *^0^oio^M(:^otI^^ - K£ 

[0 7] »BS=»- h'»^rAj5i;«^ k& 
iSIIKa- K^«*i-S i f S&f *^A&StfEe<o 

/0 [B8] »BS3- K^W^^A^WiaESr^i-yD y 

IH 9 ] B 8 o»BS a - K»ff^7^««tt«(0 

[0 10] aifS!^ — KOcompare-to-predicate^^{C 
§ai-5»-B«Wft»3C«r^i-H*Tfc5. 

[in! §8oMwaore^iico 

[012] AfcJ:VB^n*ix^, aBS^-KA'fe^ 
*0 ^tt^BH«*aWi-5a8<Z>^3iE**«>i oo/w-r^ 

[0 13] 01 2£|?!«ic. j*i§£/3- K3&»feSBfWx5 
BM«*«ttJi-.SH 8 l o^-^v5:,7 

[!Hl 4] A*5j:VB}6*^ix-t'ix, Hll»a5Ba = - 
KIcBBi-sa/roR/iaftB-CO/N^^a • 7-—-7}\s<n 
l o*^i-H*"C#>5. 

[015] 01 4tm»\^. 01 ioj*RS=i- KKM 

[0i6] HsoasBHa- k»«**^ a 

[017] »St^-7r>3>" v-ty??* 

[0 18] AtfBl lO»BS = -K©l0JH^— f W 
BV-ifyy^:^ B^T^"7>f'>3V^775:, 

^n-fjx^i-H**e*5. 

[0i9] Afej^vBii^ix-en, aBS=— K^asR 

H » * SB* i- 5 H 8 <73 »R HP.^ •> ^ ^ A © fiR S — ^ 

[020] A*3j:vBii*n-en, Bi9tH«u. a 
reaa- K<oa5BHffl*a*i-5ia8o»Bfia*^^ 

[021] A^^^Bii^-n-t'n. »Ba=«- K*>a!R 

*5ft£Si»?&9B8 »a8Sw'>^7 A^- l 
[02 2] A^JiVBli-tix-t'n, 02 l iridic, a? 

bs = - k oxSB*a«:«i ^?i8 <omm& r 

50 [02 3] A*5j:VBIi*:il-t"n. B 2 1 ^.fctfH 2 2 
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5 3 






10 0 






10 1 




[H2 4] 2O0lft<frcDP^S*0^>f ^CD7D~ft# 


10 2 






10 4 




[H2 5] I8^f-^ * yD-^t^^fAlcJ; 


10 7 




otil 1 £>j£f§S^ — K^^S x 07 u— 


2 0 1 






2 0 2 




[[53 2 6 ] 01 1<0&!§S3— KOSStxIcM+SMSP 


2 0 9 






10 2 2 0 




[02 7] #5*^0=i ^('cfcoT^^^-l'/^iX 


3 0 1 






3 0 2 






3 0 3 






3 0 4 




5 0, 2 0 0 iEKSa— K • = 7 


4 0 0 




5 1,210 if 8*^7^ 


4 10 


tc/S'* — T" ^>3y - ^77 


5 2, 2 3 0 *^»-7/Ui^**8'Jl«** 






[fD2] 




[011] 



53 



52 



50 



p - ! (a<b) • true 
S^: q - (a<b) . Irue 

S? 11 - ! ta<b) ■ Irue 
S4: x - . . if p 

% x - . . if q 

% r - (d-d) • q 
S7 s - ! (d-d) * q 
S fl : 12 - 11 ♦ (d-d) - q 

Sq: x « . . if s 

S^: = . .y. . if r 
S fl : - . .x. . if t2 

IHZKSSAJEX 
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P ^cnpp.tn th <corx> f2) if P2 
P cnpp.uc tri <oonct* r2) if P2 
P *| cnpp.on tri <oond> r2) if P2 
P ^ cmpfxoc <r1 <cond> r2) if P2 


3 j- (rl <cond> f2) • P2 
Pi- ! (r1 <conc*> i7) • P2 
P-|- P + tr1 <cond> r2) * P 2 
P r P ♦ 1 <r1 <cond> r2) • P 2 
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[El 2] 



(A) 

lookup_AND_string (a HJ ^ S) 
1:// SliJgS [I] (rl<cond>r2) 
2: if (Si><T-7Mztw) then 
3: SKol^ix h 'Jm'EftflS: 
4: SOffl^in'Jn^; 
5: '*-T4 >a >W&i = m I n JfetB^J ; 
6 : endif 

7: SK|g*5?2-Sf*&* 
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(A) 









1 


true 


Irue 


2 


!(a<b>-1 


P 


3 


<a<b)-1 





scan_ops (List ops) )\>—=f-v 

i : zmmtrnz 

3: if Ofc«aB£C*<j»^»T*3) then 

4 : m = lookup_AND string (S) ; 

5 : else 

6 : m = lookup) _OR_string (S) ; 

7: endif 

8 : m$omi m fcSJfctt-* * 

9 : endfor 



(B) 









1 


true 


Irue 
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!<o<b>-1 


p. tl 
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<a<bM 


q 




!(c-d)-3 
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(c-d)'3 




8 


2*4 


12 



[Hi 3] 

lookup_OR_string F 'J ^J' S) V 

1: if <Si<T-?JVl£tn*) then 

2 : if (S*<JB3Cj + ti] (nl < cond > r2) • 1 «So) then 
3: S' l*S©£3i** 

4 : k = lookup__AND_string (S' ) ; 

5 : S = j + k 
6 : endif 

7: //SI*JBS;j + k*«fo 

8: StiRLxy F y mtftJSJc 

9 : ^*-r r> 3 vBffim = j I k£tfl2/ 

10 : endif 

11 : SfcH^*BP*iB^ 
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rel-ccmp = (q 1( q 2 a k ) (A) 




Q k-1 



/ 



r k-2 



a 



k 



IS_DBJ0rNT ;v-* vl 

is_disjoint P, IM^ Q) 

1: if *>s V W = X | Y | Qi 

s.t PCX and Qcy then 

2 : return ture ; 

3 : else 

4 : return false ; 

5 : endif 



(B) 



IS__DISJOINT A/- ^ V 2 

is_disjoint (fE-fP.aSe) 

1 : //fl^Sffi^nrc^t^S 

2: £©gfa^QSlC 

3 : if ! is_disjoint (P,Q) then 

4 : return false ; 

5 : endfor 

6 : return ture ; 
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[020] 

(A) 



IS_SUBSET A'-* VI 



is__subset (IS#P ( fe#Q) 

1 : //Qfr&P^D*£S8£8|g 

2: P^6aWfl«S«fe»**Saf 

3: Q*<*ft!*S£, ttlJtl«ft«B1" 



[121] 

(A) 



LUB_SUMA"-* V 1 

lub_sum (Sge.lWP) 
1 : £ = £ false ; 

3: if Qcp then 

4: mn ; 

5 : else if P£Q then 

6 : return e ; 

7 : else 

8: e' = £' +Q; 

9 : enddif 
10 : endfor 

1 1 : return sum_reduce ( £ ' ,P) ; 



(B) 

IS__SUBSET >2 



is_subset (IB^P.SKO 

2: efci*?tfSfe^Q»fc 

3 : if is_subset (P,Q) then 

4 : return false ; 

5 : endfor 

6 : return false ; 



(B) 



sum_reduce (£Sc. Sfi^P) 

1 : P&ettiUX-Z 

2: &>*-r* vR = P| Qi$*fc 

3: if Cr^T<?>Qi;&<££M y^*5) then 

4 : e = sum =__r educe ( £ ,R) ; 

5 : break ; 
6 : endif 

7 : endfor 

8: if (R#te<Z>^ y<-T*5) then 
9 : R«y - KCD^T* £ ft^Blft ; 

10: endif 

11 : return e : 



6 



(23) 0 - 1 8 7 4 6 3 



[G3 2 2 ] 

(A) 

LUB_DIFF * V 1 

lub_diff (2?Sl£,ie^P) 

2: £lCfcltS&Qft[C 

3 : if QCP then 

4 : Eeff ; 

5 : else if PQQ then 

6 : e'=£'+ rel_cmpl (P.Q) ; 
7: else if (PiQ*<£OMR) then 
8: e' =£' +Q; 

9 : else 

10 : e f = e' + approx_diff (P,Q) ; 

11 : endif 
12 : endfor 

13 : return e ; 



(B) 

LUB DTFF Jl-?y2 

rel_cmpl (§B#P, E# Q) 

1: //Q-p^t*gs*&-r 

2 : if I is_subset (P, Q) then 

3 : return false_expr () ; 

4 : endif 

5: Qfrt>P^<D&mZ&lhtt> ; 

6: e = £ faiseJ 

8 : R = S | Ti*x y ^R->S ^ vi:?** ; 

9: ^Titefciftn*.* ; 

10 : endfor 

11 : return e ; 
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(A) 

LUB_DFF ;i/-f-v3 

approx_diff (ge-^P.ie^Q) 

1 : //Q-P&MX&U 

2 : return rel_cmpl (P, find_Ica (P,Q)) ; 



(B) 

LUB_DIFF ;l/--f V4 

find_lca 0E9P. 12-tf Q> 
1 : Sp£P©ftfi«£tt5 ; 

3: i^e>©foffi*ir^-&SpnSq©^ y^-t&t 
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TEST: 



[32 5 J 

D [F<T FALSE 1 
J U|£ gC FALSE D(s j. (fdse _p Malse 



if P 



D(S 5 )- false 

— , , D{ Sq]» false 

P|- -FALSE— | GEN: 0[SJ-D[S«]*P-P 



U | t-<X FALSE I 



5 5 [ 



TEST 

kfeiD(S4).0]= 
!dbiP.0)-!lrue 
-false -^mmtiL 



J D | »"| P|0|— FALSE-H 



KILL: DlSj-P-q-P 

OlSsl-fatee-q-false 
□[SgWalse-q-folse 



U FALSE 



GEN: DlS 5 ]-D[S5]«q=false 
+Q-Q 



if S 



KILL: 



TEST: 

!disj[D(Sz).SJ-!(Ssi 
[P.S]-!True-False 

— tm&KL 

!<SsiD(S 5 ).S]-!dsj 
[O.S)-!False-Trvje — 

S5— SgXv Vftitl 



S 4 S 5 Sg 

D | P|0|--| S | ... | D[Sgj-Fa!se-S-FaIse 



D[Sj=P-S=P 
D[S 5 ]-q-S-R 



U | t^X FALSE | B£N: 

D[Sg]=D(Sg]+S=False + S 
-S 





if \2 


\ 


f 



KILL: NONE 

GEN: UtSt|]-Folse+T 2 -T2 



TEST: 

!dslD<S<).T 2 HasJP.T 2 ] 
■!False=True-»flow 

!aTs|D(S5).T2J-!ds|R.T 2 ] 
-!Fdse- True* flow 



SzS5 Sg 

U 



] 



u 



TEST: 

!ds|D(S9>.T 2 ]=!dsj<S,T2> 
-ITaje ♦False 
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